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(54) USER DATA SCHEDULING METHOD AND DEVICE

(67)  Embodiments of the present invention provide
amethod and an apparatus for scheduling user data, and
the method includes: acquiring a power limitation manner
in which power limitation is implemented on user data of
a user; acquiring an actual scheduling weight of the user
after the power limitation is implemented in accordance
with the power limitation manner; and transmitting the

user data of the user on a resource block according to
the actual scheduling weight of the user. This method
combines different power limitation manners with sched-
uling criteria and updates the scheduling weight accord-
ing to the power limitation manner, so that a scheduling
result is more in line with a channel state, and system
performance is improved.
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Description
TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
the field of communication technology, and more partic-
ularly, to a method and an apparatus for scheduling user
data.

BACKGROUND

[0002] In the existing wireless communication sys-
tems, such as long term evolution (Long Term Evolution,
LTE), multiple input multiple output (Multiple Input Multi-
ple Output, MIMO) technology has been widely adopted.
In a multi-user MIMO system, data of multiple users are
pre-coded and transmitted as a whole. There are two
main types of common pre-coding schemes, that is, lin-
ear pre-coding and non-linear pre-coding, and the pre-
coding plays an important role on eliminating user inter-
ference in the multi-user MIMO system. For the non-lin-
ear pre-coding, the power of the pre-coded data will raise
greatly, while in the communication system, generally it
is needed to perform power limiting process on the power
of the data after the non-linear pre-coding due to hard-
ware constraints, so as to limit the transmission power
within a certain range, and various existing power limita-
tion schemes will cause influence to the transmission rate
of the user data.

[0003] Furthermore, since bandwidth is a very limited
resource, and how to perform appropriate resource
scheduling on a resource block is a critical issue. How-
ever, the inventor of the presentinvention has found that,
in the non-linear pre-coding system, the original trans-
mission rate of the user is changed due to the power
limiting process, while the original transmission rate of
the user data is still adopted in the existing resource
scheduling scheme, and therefore, it is difficult to achieve
accurate scheduling of the user data.

SUMMARY

[0004] Embodiments of the present invention provide
a method and an apparatus for scheduling user data, so
as to achieve accurate scheduling of the user data.
[0005] One aspect of the present invention provides a
method for scheduling user data, including:

acquiring a power limitation manner in which power
limitation is implemented on user data of a user;
acquiring an actual scheduling weight of the user
after the power limitation is implemented in accord-
ance with the power limitation manner; and
transmitting the user data of the user on a resource
block according to the actual scheduling weight of
the user.

[0006] Another aspect of the present invention pro-
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vides an apparatus for scheduling user data, including:

afirstacquiring module, configured to acquire a pow-
er limitation manner in which power limitation is im-
plemented on user data of a user;

a second acquiring module, configured to acquire an
actual scheduling weight of the user after the power
limitation is implemented in accordance with the
power limitation manner; and

a transmitting and processing module, configured to
transmit the user data of the user on a resource block
according to the actual scheduling weight of the user.

[0007] Inthe scheduling method in the communication
system provided by the above technical solutions, the
power limitation manner in which power limitation is im-
plemented on user data of each user and the rate loss
when the power limitation is implemented in accordance
with the power limitation manner are acquired, and the
instantaneous transmission rate is further corrected to
obtain the actual instantaneous transmission rate, the
scheduling weight of each user is updated according to
the actual instantaneous transmission rate, and then
scheduling of the user data is performed according to the
priority of each user, so that a scheduling result is more
in line with a channel state, and system performance is
improved.

BRIEF DESCRIPTION OF DRAWINGS
[0008]

FIG. 1 is a schematic flowchart of a method for
scheduling user data according to an embodiment
of the present invention;

FIG. 2 is a schematic flowchart of a method for
scheduling user data according to another embodi-
ment of the present invention;

FIG. 3 is a schematic diagram of an apparatus for
scheduling user data according to still another em-
bodiment of the present invention;

FIG. 4 is a structural schematic diagram of a second
acquiring module according to still another embodi-
ment of the present invention; and

FIG. 5 is another structural schematic diagram of a
second acquiring module according to still another
embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0009] The technical solutions in embodiments of the
present invention are hereinafter described clearly and
completely with reference to the accompanying drawings
in the embodiments of the present invention. Obviously,
the embodiments described here are part of the embod-
iments of the invention but not all of the embodiments.
All other embodiments, which can be derived by persons
skilled in the art from the embodiments given herein with-
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out creative efforts, shall fall within the protection scope
of the present invention.

[0010] FIG. 1is a schematic flowchart of a method for
scheduling user data according to an embodiment of the
present invention. As shown in FIG. 1, a method for
scheduling user data, including:

S101, Acquiring a power limitation manner in which
power limitation is implemented on user data of a
user;

[0011] In particular, when the user data of multiple us-
ers is scheduled in the embodiments of the present in-
vention, this step is: acquiring the power limitation man-
ner in which power limitation is implemented on user data
of the multiple users.

[0012] The acquiring the power limitation manner in
which power limitation is implemented on user data of
each user can specifically include:

comparing power loss of the user data of the user in
multiple power limitation manners, and selecting the
power limitation manner with the minimum power
loss as the power limitation manner of the user data
of the user, and acquiring corresponding power loss.
The power loss is the loss caused when the power
limitation is implemented, which can cause the loss
of the signal power to interference plus noise power
ratio, or the loss of the transmission rate.

[0013] S102, Acquiring an actual scheduling weight of
the user after the power limitation is implemented in ac-
cordance with the power limitation manner, when user
data of multiple users is scheduled, the step is also: ac-
quiring an actual scheduling weight of the multiple users;
[0014] When proportional fairness (Proportional Fair-
ness, PF) scheduling algorithm is performed, the sched-
uling weight also can be indicated by a PF weight, which
is defined to be:

n=-B_ iy
[7.0]

[0015] Here, C;(t)indicates an instantaneous transmis-
sion rate of the i-th user at time t, which is, in this em-
bodiment, an instantaneous transmission rate of the user
data of each user obtained by acquiring a rate loss AC
when the power limitation is implemented in accordance
with the power limitation manner, and then correcting the
AC, that is, the instantaneous transmission rate is an ac-
tual instantaneous transmission rate; T(t) indicates a
throughput of the user within a time window ended with
t, that is, a throughput within the current time window, o
indicates a fairness exponential factor (usually is 1), it
can be seen from the above formula that, a scheduling
weight of each user is a ratio of the actual instantaneous
transmission rate of the user data of each user to a

;o N
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throughput of each user within the current time window.
When data transmission is performed continuously by a
user, as a numerator becomes lager, the user priority
becomes smaller. In the long run, it is a fair scheduling
algorithm that users within the cell occupy the same time
lengths to perform data transmission.

[0016] However, technical solutions of the presentin-
vention are not limited to the PF scheduling criterion, but
also can be other scheduling criteria, such as maximum
carrier-to-interference ratio scheduling, and in this sce-
nario, the step 102 includes:

acquiring a signal power to interference plus noise
power ratiowhen the power limitationis implemented
in accordance with the power limitation manner;
acquiring an actual scheduling weight of the user
according to the signal power to interference power
ratio.

[0017] S103, Transmitting the user data of the user on
a resource block according to the actual scheduling
weight of the user.

[0018] When PF scheduling and maximum carrier-to-
interference ratio scheduling are performed, the trans-
mitting the user data of each user on the resource block
according to the actual scheduling weight of the user in
this step can specifically include:

transmitting the user data of the user with a higher
scheduling weight by means of the resource block.

[0019] Inthe above embodiments of the presentinven-
tion, for the user data after the non-linear pre-coding, the
rate loss AC is corrected constantly according to different
power limitation manners, so as to better combine with
the linear PF scheduling method, and improve schedul-
ing performance, and the above non-linear pre-coding
can be Tomlinson-Harashima precoding - dirty paper
coding (Tomlinson-Harashima Precoding - Dirty Paper
Coding, THP-DPC).

[0020] In terms of layered resource blocks, since the
power limitation manners in which power limitation is im-
plemented on user data on each layer are different, the
rate loss AC also needs to be calculated according to
different power limitation manners. In particular, the S101
above can specifically be:

acquiring the rate loss of the user data of the user
when the power limitation is implemented by the
modulo operation, if the user data of the user is de-
termined as a power limitation manner of taking the
modulo operation in a previous determined sched-
uling process; acquiring the rate loss of the user data
of the user when the power limitation is implemented
by linear power normalization, if the user data of the
user is determined as a power limitation manner of
performing linear power normalization; otherwise,
selecting a power limitation manner with smaller rate
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loss when the power limitation is implemented by the
modulo operation or linear power normalization as
the power limitation mannerin which power limitation
is implemented on user data of a user, and acquiring
corresponding rate loss.

[0021] Inthe above embodiments of the presentinven-
tion, the acquiring the rate loss of the user data of the
user when the power limitation is implemented by the
modulo operation, specifically is:

determining a user data modulating manner of the
user according to the signal power to interference
plus noise power ratio of the user;

acquiring a loss of a signal power to interference plus
noise power ratio according to the user data modu-
lating manner after the modulo operation is per-
formed to the user data of the user;

acquiring the rate loss of the user data of the user
according to the loss of the signal power to interfer-
ence plus noise power ratio after the modulo oper-
ation;

[0022] The acquiring the rate loss specifically is: de-
termining the modulating manner according to the signal
power to interference plus noise power ratio of the user,
acquiring the loss of the signal to interference plus noise
ratio of the user after modulo operation by looking up a
table according to the modulating manner, updating the
signal power to interference plus noise power ratio of the
user, determining a modulating and encoding manner
according to the updated signal power to interference
plus noise power ratio of the user, and accordingly cal-
culating the rate loss by the modulating and encoding
mode;

[0023] Furthermore, the acquiring the rate loss of the
user data of the user when the power limitation is imple-
mented by linear power normalization, specifically is:

acquiring the loss of the signal power to interference
plus noise power ratio after the user data of the user
is implemented by linear power normalization, ac-
cording to a transmission power of transmitting the
user data of the user, and a transmission power of
counteracting the interference of a scheduled user
within the same time period;

acquiring the rate loss of the user data of the user
according to the loss of the signal power to interfer-
ence plus noise power ratio after the linear power
normalization. In the above embodiments of the
present invention, the following steps may further be
included:

notifying a data receiver of the power limitation
manner in which power limitation is implement-
ed on user data of each user. In this way, the
data receiver can know the corresponding pow-
er limitation manner and perform decoding.
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[0024] FIG. 2 is a schematic flowchart of a method for
scheduling user data according to another embodiment
of the present invention, with reference to FIG. 2, the
method includes steps as follows:

S201, Judging whether a modulo flag bit of each user
on the resource block is determined. If yes, continue
step S203, otherwise, continue step S202;

[0025] Specifically,itis necessary to judge whether the
modulo flag bit of each user on the resource block is
determined when scheduling the resource block. If yes,
selecting a corresponding power limitation manner ac-
cording to the modulo flag bit to calculate the rate loss
AC, if not, then perform modulo judgment in step S202.
[0026] S202, Performing modulo judgment for each
user;

In particular, calculating the rate loss A and A for each
user with an undetermined modulo flag bit respectively
in accordance with an modulo flag bit of 1 (modulo op-
eration) and an modulo flag bit of O (linear power normal-
ization), and comparing the sizes of A and 1. If A > 4,
determining not to perform modulo operation for the user,
but to perform an operation of linear power normalization;
if A < 4, determining to perform modulo operation for the
user. Meanwhile, setting the modulo flag bit of the user
according to the modulo judging result, so that the data
receiver can know the power limitation manner of the
user data.

[0027] S203, Calculating the rate loss AC.

[0028] For example, in particular, when a user is
scheduled in a first layer of the resource block, because
there is no interference from the user in the prior layer
within the same time-frequency resource block, it can be
calculated by linear power normalization to obtain 4 =0,
then a power limitation manner of performing linear pow-
er normalization is selected for the user in the first layer
of the resource block, and the modulo flag bit of the user
is 0.

[0029] When the useris scheduled in the second layer
and each posterior layer of the resource block, if the mod-
ulo flag bit of the user is 1, the rate loss can be predeter-
mined in advance under different channel states and dif-
ferent modulating manners by methods such as calcula-
tion, simulation or measurement, and pre-stored in a
transmitter. The transmitter determines the rate loss AC
= A during the modulo operation by looking up a table
according to the current channel state, modulating man-
ner, and the channel state can be represented by a signal
to interference plus noise ratio (Signal to Interference
plus Noise Ratio, SINR). For example, the table looking-
up manner as follows can be used.

[0030] Ifthe moduloflagbitofthe useris 1, determining
the corresponding modulating manner by looking up the
table according to the SINR of the user, acquiring the
loss of the signal to interference plus noise ratio of the
user after modulo operation by looking up the table ac-
cording to the modulating manner, updating the signal
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power to interference plus noise power ratio of the user,
determining a modulating and encoding manner accord-
ing to the signal power to interference plus noise power
ratio updated by the user, and accordingly calculating
the rate loss by the modulating and encoding manner.

Modulating manner | Loss M(dB)
QPSK -4
16QAM -1.5
64QAM -1

[0031] If the modulo flag bit of the user is 0, calculating
the rate loss 1 caused by linear power normalization, AC
= 1. The A is calculated by the equation as follows:

1
D; J<i

2, =1010g10[1——2p;j

in which, p; is a transmission power of user i, p} is an

interference power caused by user j to user i. Under a
THP-DPC encoding manner, only the user scheduled be-
fore user i can cause interference to user i.

[0032] S204, Calculating PF weight according to AC.
[0033] The specific calculating method is as follows:
the transmitter updates the instantaneous rate C'(t) = C(t)
- AC of the user by the obtained rate loss AC, and the PF
weight of the user on the resource block is calculated
according to the calculating formula given by the embod-
iment shown in FIG. 1.

[0034] S205, Selecting the user with the maximum PF
weight;

S206, Transmitting the user data of the user with a higher
PF weight by means of the resource block. The data re-
ceiver can also know the power limitation manner of the
user data according to the modulo flag bit.

[0035] Inthe above embodiments of the presentinven-
tion, when resource blocks on different layers are sched-
uled, select different power limitation manners for differ-
ent users, and calculate corresponding rate loss, so as
to make the final PF weight more accurate.

[0036] FIG. 3 is a schematic diagram of an apparatus
for scheduling user data according to still another em-
bodiment of the present invention, and FIG. 4 is a struc-
tural schematic diagram of a second acquiring module
according to still another embodiment of the present in-
vention.

[0037] With reference to FIG. 3, which shows an ap-
paratus 300 for scheduling user data according to still
another embodiment of the present invention, and the
apparatus can be an LTE base station, or an LTE base
station for achieving the above data scheduling, includ-

ing:
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a first acquiring module 10, configured to acquire a
power limitation manner in which power limitation is
implemented on user data of a user,

a second acquiring module 20, configured to acquire
an actual scheduling weight of the user after the pow-
er limitation is implemented in accordance with the
power limitation manner; and

atransmitting and processing module 30, configured
to transmit the user data of the user on a resource
block according to the actual scheduling weight of
the user, and specifically configured to transmit the
user data of the user with a higher scheduling weight
by means of the resource block.

[0038] The first acquiring module 10 and the second
acquiring module 20 can be a processor of a base station
or a logic unit of a processing unit, and the transmitting
and processing module 30 is an antenna coupled to a
transmission circuit of a base station.

[0039] The firstacquiring module 10 is specifically con-
figured to compare power loss of the user data of the
user in multiple power limitation manners, and select the
power limitation manner with the minimum power loss as
the power limitation manner of the user data of the user.
When the actual scheduling weight of each user is cal-
culated according to the PF scheduling criterion, howev-
er, the second acquiring module 20 acquires a rate loss
(A or 1) when the power limitation is implemented in ac-
cordance with the power limitation manner, assigns val-
ues to AC, and updates the actual transmission rate Ci(t)
of the user, and further acquires the actual scheduling
weight. With reference to FIG. 4, the second acquiring
module includes:

afirst acquiring unit 101, configured to acquire a rate
loss when the power limitation is implemented in ac-
cordance with the power limitation manner AC;

a second acquiring unit 102, configured to acquire
an actual instantaneous transmission rate C (t) of
the user data of the user according to the rate loss;
a third acquiring unit 103,configured to take a ratio
of the actual instantaneous transmission rate C’(t)
of the user data of the user to a throughput Ti(t) of
the user within the current time window as a sched-
uling weight (i.e., PF weight) of each user.

[0040] The transmitting and processing module is spe-
cifically configured to transmit the user data of the user
with a higher scheduling weight by means of the resource
block.

[0041] FIG. 5 is another structural schematic diagram
of a second acquiring module according to still another
embodiment of the present invention. The structure of
the second acquiring module 20 shown in FIG. 4 is to
take the PF scheduling criterion as an example, but the
present invention is not limited thereto, for example, in
the maximum carrier-to-interference ratio scheduling cri-
terion, the structure of the second acquiring module 20
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can be as shownin FIG. 5, and then the second acquiring
module 20 includes:

a fourth acquiring unit 104, configured to acquire a
signal power to interference plus noise power ratio
when the power limitation is implemented in accord-
ance with the power limitation manner;

a fifth acquiring unit 105, configured to acquire an
actual scheduling weight of each user according to
the signal power to interference plus noise power
ratio.

[0042] The PF scheduling criterion will be described
as an example below in detail.

[0043] The first acquiring unit 101 is specifically con-
figured to acquire the rate loss A of the user data of the
user when the power limitation is implemented by the
modulo operation (the modulo flag bit is 1), if the user
data of the user is determined as a power limitation man-
ner of taking the modulo operation; acquire the rate loss
A of the user data of the user when the power limitation
is implemented by linear power normalization (the mod-
ulo flag bit is 0), if the user data of the user is determined
as a power limitation manner of performing linear power
normalization; otherwise, select a power limitation man-
ner with smaller rate loss when the power limitation is
implemented by the modulo operation or linear power
normalization as the power limitation manner in which
power limitation is implemented on user data of a user,
and acquire corresponding rate loss AC.

[0044] Moreover, the acquiring, by the first acquiring
unit 101, the rate loss of the user data of the user when
the power limitation is implemented by the modulo oper-
ation, specifically is: determining a user data modulating
manner of the user according to the signal power to in-
terference plus noise power ratio of the user; acquiring
a loss of a signal power to interference plus noise power
ratio according to the user data modulating manner after
the modulo operation is performed to the user data of the
user; and acquiring the rate loss AC of the user data of
the user according to the loss of the signal power to in-
terference plus noise power ratio after the modulo oper-
ation;

the acquiring, by the first acquiring unit 101, the rate loss
of the user data of the user when the power limitation is
implemented by linear power normalization, specifically
is: acquiring the loss of the signal power to interference
plus noise power ratio after the user data of the user is
implemented by linear power normalization, according
to a transmission power of transmitting the user data of
the user, and a transmission power of counteracting the
interference of a scheduled user; acquiring the rate loss
AC of the user data of the user according to the loss of
the signal power to interference plus noise power ratio
after the linear power normalization.

[0045] In the method and apparatus provided in the
embodiments of the present invention, adaptive modulo
and scheduling criteria are combined, the scheduling
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weight is updated by the modulo judgment and notified
tothe datareceiver by the moduloflag bit, so that a sched-
uling result is more in line with a channel state, and sys-
tem performance is improved.

[0046] Persons skilled in the art can understand that,
all or partial steps of the above method embodiments
can be implemented in a program instruction related
hardware. The program can be stored in a computer
readable medium. When the program is executed, the
steps in the above method embodiments are performed;
the storage medium includes various media capable of
storing program codes, such as a read only memory
(ROM), a random access memory (RAM), a floppy disk,
or an optical disk and the like.

[0047] Finally, it should be noted that the above em-
bodiments are merely provided for describing the tech-
nical solutions of the present invention, but not intended
to limit the present invention. It should be understood by
persons skilled in the art that although the present inven-
tion has been described in detail with reference to the
foregoing embodiments, modifications can be made to
the technical solutions described in the foregoing em-
bodiments, or equivalent replacements can be made to
partial or all technical features in the technical solutions;
however, such modifications or replacements do not
cause the essence of corresponding technical solutions
to depart from the scope of the embodiments of the
present invention.

Claims
1. A method for scheduling user data, comprising:

acquiring a power limitation manner in which
power limitation is implemented on user data of
a user;

acquiring an actual scheduling weight of the user
after the power limitation is implemented in ac-
cordance with the power limitation manner; and
transmitting the user data of the user on a re-
source block according to the actual scheduling
weight of the user.

2. The method for scheduling user data according to
claim 1, wherein, the acquiring the power limitation
manner in which power limitation is implemented on
the user data of the user, comprises:

comparing power loss of the user data of the
user in multiple power limitation manners, and
selecting the power limitation manner with the
minimum power loss as the power limitation
manner of the user data of the user.

3. The method for scheduling user data according to
claim 1, wherein, the acquiring the actual scheduling
weight of the user after the power limitation is imple-
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mented in accordance with the power limitation man-
ner, comprises:

acquiring a signal power to interference plus
noise power ratio when the power limitation is
implemented in accordance with the power lim-
itation manner;

acquiring an actual scheduling weight of the user
according to the signal power to interference
plus noise power ratio;

the transmitting the user data of the user on the
resource block according to the actual schedul-
ing weight of the user, comprises:

transmitting the user data of the user with a
higher scheduling weight by means of the
resource block.

The method for scheduling user data according to
claim 1, wherein, the acquiring the actual scheduling
weight of the user after the power limitation is imple-
mented in accordance with the power limitation man-
ner, comprises:

acquiring rate loss when the power limitation is
implemented in accordance with the power lim-
itation manner;

acquiring an actual instantaneous transmission
rate of the user data of the user according to the
rate loss;

taking a ratio of the actual instantaneous trans-
mission rate of the user data of the user to a
throughput of the user within a current time win-
dow as a scheduling weight of each user;

the transmitting the user data of the user on the
resource block according to the actual schedul-
ing weight of the user, comprises:

transmitting the user data of the user with a
higher scheduling weight by means of the
resource block.

The method for scheduling user data according to
claim 4, wherein, the acquiring the rate loss when
the power limitation is implemented in accordance
with the power limitation manner, comprises:

acquiring the rate loss of the user data of the
user when the power limitation is implemented
by a modulo operation, if the user data of the
user is determined as a power limitation manner
of taking the modulo operation in a determined
scheduling process; acquiring the rate loss of
the user data of the user when the power limi-
tation is implemented by a linear power normal-
ization, if the user data of the user is determined
as a power limitation manner of performing lin-
ear power normalization; otherwise, selecting a
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power limitation manner with smaller rate loss
when the power limitation is implemented by the
modulo operation or linear power normalization
as the power limitation manner in which power
limitation is implemented on user data of a user,
and acquiring corresponding rate loss.

The method for scheduling user data according to
claim 5, wherein, the acquiring the rate loss of the
user data of the user when the power limitation is
implemented by the modulo operation, comprises:

determining a user data modulating manner of
the user according to the signal power to inter-
ference plus noise power ratio of the user;
acquiring loss of a signal power to interference
plus noise power ratio according to the user data
modulating manner after the modulo operation
is performed to the user data of the user;
acquiring the rate loss of the user data of the
user according to the loss of the signal power to
interference plus noise power ratio after the
modulo operation; and

wherein, the acquiring the rate loss of the user
data of the user when the power limitation is im-
plemented by linear power normalization, spe-
cifically is:

acquiring the loss of the signal power to in-
terference plus noise power ratio after the
user data of the user is implemented by lin-
ear power normalization, according to a
transmission power of transmitting the user
data of the user, and a transmission power
of counteracting the interference of a sched-
uled user within the same time-frequency
resource block;

acquiring the rate loss of the user data of
the user according to the loss of the signal
power to interference plus noise power ratio
after the linear power normalization.

The method for scheduling user data according to
claim 5, further comprising: notifying a data receiver
of the power limitation manner in which power limi-
tation is implemented on user data of a user.

An apparatus for scheduling user data, comprising:

a first acquiring module, configured to acquire a
power limitation manner in which power limita-
tion is implemented on user data of a user;

a second acquiring module, configured to ac-
quire an actual scheduling weight of the user
after the power limitation is implemented in ac-
cordance with the power limitation manner; and
a transmitting and processing module, config-
ured to transmit the user data of the user on a
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resource block according to the actual schedul-
ing weight of the user.

The apparatus for scheduling user data according
to claim 8, wherein the first acquiring module is spe-
cifically configured to compare power loss of the user
data of the user in multiple power limitation manners,
and select the power limitation manner with minimum
power loss as the power limitation manner of the
user data of the user.

The apparatus for scheduling user data according
to claim 8, wherein the second acquiring module
comprises:

a first acquiring unit, configured to acquire a rate
loss when the power limitation is implemented
in accordance with the power limitation manner;
a second acquiring unit, configured to acquire
an actual instantaneous transmission rate of the
user data of the user according to the rate loss;
a third acquiring unit, configured to take a ratio
of the actual instantaneous transmission rate of
the user data of the user to a throughput of the
user within the current time window as a sched-
uling weight of each user;

wherein the transmitting and processing module
is specifically configured to transmit the user da-
ta of the user with a higher scheduling weight
by means of the resource block.

The apparatus for scheduling user data according
to claim 8, wherein the second acquiring module
comprises:

a fourth acquiring unit, configured to acquire a
signal power to interference plus noise power
ratio when the power limitation is implemented
in accordance with the power limitation manner;
a fifth acquiring unit, configured to acquire an
actual scheduling weight of the user according
to the signal power to interference plus noise
power ratio.

The apparatus for scheduling user data according
to claim 10, wherein the first acquiring unit is specif-
ically configured to acquire the rate loss of the user
data of the user when the power limitation is imple-
mented by modulo operation, if the user data of the
user is determined as a power limitation manner of
taking the modulo operation; acquire the rate loss of
the user data of the user when the power limitation
is implemented by linear power normalization, if the
user data of the user is determined as a power lim-
itation manner of performing linear power normali-
zation; otherwise, select a power limitation manner
with smaller rate loss when the power limitation is
implemented by the modulo operation or linear pow-
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13.

er normalization as the power limitation manner in
which power limitation is implemented on user data
of a user, and acquire corresponding rate loss.

The apparatus for scheduling user data according
to claim 11, wherein the acquiring, by the first ac-
quiring unit, the rate loss of the user data of the user
when the power limitation is implemented by the
modulo operation, comprises: determining a user
data modulating manner of the user according to the
signal power to interference plus noise power ratio
of the user; acquiring a loss of a signal power to
interference plus noise power ratio according to the
user data modulating manner after the modulo op-
eration is performed to the user data of the user; and
acquiring the rate loss of the user data of the user
according to the loss of the signal power to interfer-
ence plus noise power ratio after the modulo oper-
ation;

the acquiring, by the first acquiring unit, the rate loss
of the user data of the user when the power limitation
is implemented by linear power normalization, spe-
cifically is: acquiring the loss of the signal power to
interference plus noise power ratio after the user da-
ta of the user is implemented by linear power nor-
malization, according to a transmission power of
transmitting the user data of the user, and a trans-
mission power of counteracting the interference of a
scheduled user; acquiring the rate loss of the user
data of the user according to the loss of the signal
power to interference plus noise power ratio after the
linear power normalization.
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